age and sex, we analyzed a wide variety of social life indicators by stepwise multiple regression analysis after classification of the indicators by factor analysis.
MATERIALS AND METHODS
The present study is based on the following data in all but Okinawa prefectures (i.e. 46 prefectures) in Japan for 1970 and for 1975 : (1) age-specific (10-year span) mortality rates from MVA (ICD number E810-823) for males and females, which were calculated by us from the mortality of 5-year spans and from the population by age and sex published by Japan Ministry of Health and Welfare (1972, 1974, 1977, 1978) ; (2) age-adjusted mortality rates (adjusted to Japanese population in 1960 by sex) from MVA for males and females in urban areas (all cities) and rural areas (all towns and villages outside cities) (Japan Ministry of Health and Welfare 1974, 1978) ; and (3) 20 variables of socioeconomic and demographic factors (Japan Prime Minister's Office 1977b). Stepwise regression analysis was conducted using Nippon Electric Corporation PC-9801 computer (Okuno et al. 1971) .
As described in our previous study (Araki et al. 1986 ), a total of 22 socioeconomic and demographic indicators, including 20 variables for this study, have been selected from the Japanese edition of the System of Statistical Indicators on Life (Japan Prime Minister's Office 1977b), i.e. one to five indicators from each of the 13 major categories of social life with a total of 227 indicators ; and then classified into eight groups of factors for the year 1970 and seven groups for 1975 by factor analysis. In the factor analysis, the first commonfactor extracted in both 1970 and 1975 was rural or urban residence ; the second was low income and unemployment ; the third was prefecturel age distribution ; and, in 1970, the fourth was related to home help for the elderly and, in 1975, to social mobility. The first group of socioeconomic and demographic indicators (G1), which was classified on the basis of these common-factors, comprises proportion of farmers, fishermen and forest workers and represents rural residence in both 1970 and 1975 . Similarly, the second group (G2) comprises population density and represents urban residence ; the third (G3) is low income group ; the fourth (G4) is employment and high income ; the fifth (G5) is proportion of old population ; the sixth (G6) is proportion of young population ; the seventh (G7) is social mobility (population growth) ; and home help for the elderly (Indicator 21) is the eighth group (G8) in 1970, but moves into the first group (G1) in 1975. Rural residence (G 1) factor is inversely related to urban residence (G2) factor ; low income (G3) factor is inversely related to employment and high income (G4) factor; and proportion of old population (G5) factor is inversely to proportion of young population (G6) factor (Araki et al. 1986 ).
The registered number of motor-cars and motor-cycles held by residents in 46 prefectures in Japan averaged 182 (range 121-244) and 274 (range 198-351) per 1,000 population for 1970 and 1975, respectively (Japan Management and Coordination Agency 1985) ; the difference was statistically significant (p <0.01 by paired t-test).
RESULTS
The results of stepwise regression analysis for age-specific and age-adjusted mortality rates from MVA in males and females are shown in Tables 1 and 2 . In both 1970 and 1975, urban residence (G2) factor (Indicators 8, 13 and 17) was inversely related to the mortality rates for males aged 15-54 years and to the age-adjusted male mortality ; social mobility (population growth) (G7) factor (Indicator 5) was positively related to the rate for males aged 5-14 years (Table  1) . Similarly, in the two years, employment and high income (G4) factor (Indicator 10) was positively related to the mortality rate for females aged 5-14 years ;
proportion of old population (G5) factor (Indicators 3 and 18) was positively related to the rate for females aged 35-44 years (Table 2 ). Figs. l and 2 exemplify the effects of major social life factors on MVA mortality for children, young adults and middle-aged persons ; Fig. 3 illustrates age-adjusted mortality rate from MVA in 46 prefectures. MVA mortality significantly decreased between 1970 and 1975 for all age groups in males and females (Table 3) .
The difference in age-adjusted MVA mortality between urban and rural areas within 46 prefectures is shown in Table 4 .
DISCUSSION
Urban residence (G2) factor was inversely related to MVA mortality rates for males aged 15-54 years and to the age-adjusted male mortality in both 1970 and 1975. In addition, in females aged 25-34 years, rural residence (G1) factor (Indicator 7) was positively related to the mortality in 1970; in 1975, urban (prefectural average), population growth by social mobility and employment rate (per population aged 15 and above) represent rural residence, social mobility and employment and high income factors, respectively. The correlation between the mortality for females aged 5-14 and employment rate was also significant by the nonparametric method (Spearman's rank correlation, r. = 0.344, p <0.05); similarly, for 1975, the Pearson's and Spearman's coefficients of correlation were also significant (r=0.470, p<0.01, and rs= 0.490, p <O.Ol, respectively).
residence factor (Indicator 8) was inversely related (Table 2) . Age-adjusted male mortality rate from MVA in rural areas within 46 prefectures was significantly higher than the rate in urban areas in both 1970 and 1975. These findings indicate that rural residence factor (a counterpart to urban residence factor, Araki et al. 1986 ) positively affects MVA mortality for Japanese people, especially men, of major driving age. In recent years, the number of motor-cars and motor-cycles per population is greater in rural than in urban prefectures (Japan Management and Coordination Agency 1985) . It has been demonstrated in USA that fatality rate of MVA is especially high in rural areas due to poor emergency medical services (Brodsky and Hakkert 1983) . Social mobility (population growth) (G7) factor was positively related to MVA mortality for males aged 5-14 years in both 1970 and 1975. In addition, in 1970, the factor was also positively related to the mortality for males aged 15-34 Differences accident per eses) between in age-specific and age-adjusted mortality rates from motor vehicle 100,000 population (mean with standard deviation in parenth-1970 and 1975 years and 55 years and above and for females aged 65 years and above as well as to the age-adjusted male mortality (Tables 1 and 2 ). The year 1970 was the time of high economic growth in Japan and numbers of domestic workers migrated from rural to suburban prefectures ; on the other hand, in 1975 (the time of economic recession after "oil crisis"), population growth in suburban prefectures declined and many workers moved back to their native prefectures (Japan Prime Minister's Office 1977a). All these findings suggest that, in areas with high population growth by social mobility, schoolboys (5-14 years), probably as pedestrians, are particularly vulnerable to MVA ; though less significantly, elderly persons and young men are also vulnerable as either pedestrians or drivers of motor vehicles, or both. This is probably mainly due to their maladaptation to newly moved place in terms of MVA.
Other two social life factors, i.e. those of employment and high income (G4) and of proportion of old population (G5), were also significantly related to MVA mortality for females aged 5-14 and 35-44, respectively, in both 1970 and 1975. We have no fully convincing explanation for this results ; further studies are needed to explain them.
Finally, male and female MVA mortality increased progressively with age in persons aged 25 years and above ; the mortality was especially high in those aged 65 years and above (Table 3) . Similarly, the mortality was higher in males than in females for all age groups (Table 3 ). These findings indicate that age and sex are important biological risk factors for the mortality from MVA. The strong age effects might account for the absence of consistent effects of social risk factors on MVA mortality for the elderly in this study (Tables 1 and 2 ). Thus, both the social and biological factors as disclosed in this study are important risk factors ; they must always be taken into account in the practice of MVA prevention. 
